Growth stimulation of UV-induced DNA damage retaining epidermal basal cells gives rise to clusters of p53 overexpressing cells.
Ultraviolet (UV) radiation induces cyclobutane pyrimidine dimers (CPDs) and (6-4) photoproducts ((6-4)PPs) in DNA, which may give rise to clusters of cells expressing mutant p53 ('p53 patches') and eventually to skin carcinomas. We have previously reported that some basal cells in murine skin accumulate CPDs upon chronic low-level UV exposure and that these CPD-retaining basal cells (CRBCs) encompass epidermal stem and progenitor cells. Through replication of their damaged DNA CRBCs may become mutagenic foci from which tumors might form. We therefore investigated whether CRBCs may give rise to p53 patches after forced proliferation by repeated applications of 12-O-tetradecanoylphorbol-13-acetate (TPA). CRBCs, induced in SKH-1 hairless mice by chronic low-level UV exposure (70 J/m(2) daily for 40 days), disappeared in the TPA-induced epidermal hyperplasia within 2 weeks and numerous clusters of epidermal cells with overexpressed p53 appeared after 4 weeks. Neither mutant p53 patches nor any foci of pErk1/2-overexpressing cells that could have caused reactive wild type p53 expression were found. In skin exposed to a single high UV dose (2.8 kJ/m(2)) no CRBCs occurred, and no p53 clusters were observed after TPA treatment. These experiments suggest that CRBCs are a prerequisite for the formation of clusters of p53-overexpressing cells. The high frequency of these clusters (about 1 for every 3 CRBCs) precludes mutations in p53 as a likely cause. We surmise that forced proliferation of CRBCs gives rise to genomic instability that is propagated in daughter cells and evokes wild type p53 overexpression, signifying a potentially oncogenic process different from classic UV carcinogenesis involving mutant p53.